Of cognitive theories of motivation, the most intensively researched in recent years is the Valence-Instrumentality-Expectancy (VIE) theory. A recent review of VIE research (9) shows the valence model to be reasonably predictive of occupational preference, job satisfaction, and valence of performance. The behav- Of cognitive theories of motivation, the most intensively researched in recent years is the Valence-Instrumentality-Expectancy (VIE) theory. A recent review of VIE research (9) shows the valence model to be reasonably predictive of occupational preference, job satisfaction, and valence of performance. The behav- ioral choice model has not fared so well; although it moderately predicts self-ratings of job effort, its efficiency in predicting criteria measured by other than self-ratings is questionable.
In addition to a number of methodological problems, these findings led Mitchell (9) to suggest development of more accurate theoretical representations and better construct measures.
The Forgotten Variable
Behavioralists have long recognized the importance of the performance-reward time lag in administration of rewards and punishments to influence behavior. The notion is that the more immediate the consequence of a behavior, the more likely the behavior will be reinforced. Opsahl and Dunnette (10) state that one of the most important variables in determining the effectiveness of money as a reinforcer is the schedule by which it is administered. Surprisingly expectancy theorists have overlooked such an important variable in shaping behavior.
Even though some writers (4, 5, 7, 12, 15, 16) have recognized the utility of considering the impact of time lag effects on motivation, no one has attempted to incorporate this variable into a VIE formulation. The purpose of this article is to present a reformulation of the VIE behavioral choice model that accounts for time-lag effects.
The Temporal Dimension
Obviously the VIE components (motive, force, effort, task goal performance, and outcome attainment) occur sequentially. Figure 1 represents this temporal relationship. Some motive force precedes effort which, in turn, leads to some level of task goal performance. When outcomes are contingent upon performance, they will accrue to the individual after performance is demonstrated, but experience and intuition lead us to believe that these outcomes could be staggered in their receipt.
In Figure 1 , 01 and 02 are intrinsic outcomes which are experienced immediately upon performance of a task. There is no perceptible time According to Vroom (14) , valence is the anticipated satisfaction derived from an outcome and should be distinguished from the value of an outcome, which is the amount of actual satisfaction derived from its attainment. Whether The influence of time on the attractiveness of non-monetary incentives has not yet been determined empirically. But it is intuitively appealing to assume that individuals would prefer a promotion today rather than next month and immediate praise from a supervisor rather than praise at some later date. The distinction between intrinsic and extrinsic rewards can be explained to some degree by the time lapse between performance and reward. The finding that intrinsic rewards are better predictors of satisfaction and performance (9) tion than time units associated with past events (11) . If future time units are assumed to be collapsed by individuals in a manner similar to past time units and if outcomes are assumed to retain some valence no matter how distant their attainment, an exponential function might be appropriate in linking valence to the temporal dimension (see Figure 2) .
Such an exponential function has some in- 
The Time Discounted Expectancy Model
In view of the above considerations, the expectancy behavioral choice model should be reformulated in terms of the time dimension. Since outcomes of work behavior do not occur at the same point in time, we must account for the effect these time differences might have on motivation. Specifically, it is hypothesized that the force acting on an individual to perform an act at a given time is not just a function of expectancy and valence, but a function of expectancy and valence of outcomes discounted to the point in time at which the act takes place. Present performance is a function of the discounted valence of first level outcomes multiplied by the expectancy that performance will eventually lead to the outcome. Mathematically:
T n E2ij Vt, j F fi (1 +dj) t=O j=1 The following assumptions are implict in this formulation:
1. The primary effect of the effort-reward time lag is on perceptions of valence. In addition to folk knowledge ("A bird in hand is worth two in the bush,"), there is some empirical support for the contention that as the attainment of a reward becomes more immediate the reward becomes more preferred. Mahoney (8) reported that managers prefer straight salary as a reward to less immediately attainable pensions, insurance, or vacations. In a recent study (3), money earned by subjects on the first day of the study was not paid out until the last day. Researchers found an increase in perceived importance of money as an outcome over the six day time frame of the experiment. This elevation of importance was independent of expectancy manipulations. Although the increase could be due to subjects' compensation for the lack of intrinsic job value (1) or to an increase in basic needs related to money, it also is possible that as the payoff date drew nearer, the valence of the reward increased as a function of time.
Although time is a continuous variable
Other researchers (13) have shown that during the job choice process as employment drew near, the valence of immediate and tangible outcomes increased. Although other explanations are plaucible, reward valence did increase as time of receipt approached.
The incorporation of the time dimension into the expectancy model is further supported by selected methodological findings. Heneman and Schwab (2) report the test-retest reliability for expectancy measures to be higher than for valence measures. One explanation is that some rewards were more immediately attainable at the second administration of the questionnaire than at the first. The valence measure would change as a result of a shorter discount period at the second administration. Other writers (5, 6) provide more direct support for a time dis- 
Implications of the Time Discounted Model
The primary distinction of this model is that current behavior is a function of the discounted valence of the rewards expected as a consequence of that behavior and the expectancy that effort will eventually lead to these rewards. Unlike earlier formulations of the expectancy model, this revision allows for the consideration that rewards may be received sequentially and furthermore that the same class of reward may be obtained at different time intervals. Bonuses might be paid in increments to reduce an employee's tax liability, or one's share of a profit sharing fund might not be available for use until some future date, even though the amount in the fund depended upon current performance. Thus, even though these incentives are based on current performance, a pay raise (also a monetary incentive) immediately available might carry more motive weight even if the absolute amount of the raise were far less than the future bonus payment.
Time may differentially affect the valence assigned to different classes of incentives. Awareness of this relationship could guide administration of incentive plans. An optimal mix of incentives may be granted at specified time intervals after task accomplishment to maximize such factors as job satisfaction or productivity.
Intrinsic rewards received at time t=O would not be discounted at all whereas pay raises might not accrue until some future salary review had taken place. The emphasis an organization places on various rewards should be tempered by time considerations. between measurement of predictors and criteria may be inappropriate for testing VIE based hypotheses. Unfortunately, time lags of only a few minutes, or perhaps hours, may lead to extreme subject reactivity to the research, thus requiring elaborate study designs to control for this effect.
